The great raft spider, Dolomedes plantarius, is a semi-aquatic spider species with an Eurosiberian distribution. As a result of habitat loss and degradation, in 1996 the species was classified as Vulnerable in the IUCN Red List of Threatened Species, but since then the status has never been updated. We present the frame of the existing knowledge on the distribution of this rare spider species in Italy, based on literature data and on original records gathered in recent years. Finally, we discuss the conservation value of the Italian populations, in light of their peripheral position within the species range and in light of the future reduction of the bioclimatic range of the species due to climate and land cover changes associated with anthropic disturbance.
Introduction
From the perspective of biological conservation, spiders (Araneae, Arachnida) are among the less explored taxa, although they are one of most important groups in terms of adaptive radiation and its ecological role as top-predators. Among the 1,632 known species in Italy (Pantini & Isaia 2017 ) -one of the most species-rich countries in Europe -only few species are considered by international and national conservation policies (Milano et al. 2018) .
Among them, the great raft spider, Dolomedes plantar ius (Clerck, 1757) (Araneae, Pisauridae) is a large-sized spider (male body-length: 10-16 mm; female body-length: 13-20 mm; Nentwig et al. 2018) closely associated with lowland wet habitats. Together with the congeneric D. fimbriatus (Clerck, 1757) , it is the only representative of the genus in Europe. Despite the two species share similar ecological requirements and may be found in syntopy, D. plantarius is considered rarer and more stenoecious than D. fimbriatus, the former being strictly associated with standing waters such as rushlands, sedgelands and fens, and the latter associated with a variety of swampy areas, including flowing waters, alluvial forests and bog forests.
Due to the high variability of the body coloration and size, the correct identification of the two European species is possible only by means of the examination of sexual characters under the stereomicroscope (van Helsdingen 1993) .
As the vernacular name suggests, the great raft spider is closely associated with standing meso-oligotrophic waters, from which many aspects of its life-history depend, from feeding to courtship and reproduction (Duffey 1995; van Helsdingen 1993) . Individuals can be found along the edges of marshlands, bogs, canals, turf ponds and swamps, hunting on the water surface or among emergent and marginal vegetation, where females build their typical nursery webs.
Although Bonnet (1930) considered D. plantarius widespread all over the Palearctic region, the species is locally rare, suggesting a high vulnerability and a declining trend over much of the range (Duffey 1995; van Helsdingen 1993) . In particular, the decline is related to the loss and the degradation of wetland habitats, namely of lowland fens, to the fragmentation of the populations, that are genetically isolated, and to the progressive eutrophication of the water throughout much of its range (Smith 2000) .
As the result of its extreme vulnerability, the species is listed in the Regional Red Lists of several European countries (see Milano et al. 2018 ). In the United Kingdom, the species is classified as Vulnerable (Harvey et al. 2017) , is Fragmenta entomologica, 50 (1): 69-74 (2018) (World Conservation Monitoring Centre 1996) . Since then, the assessment has never been updated. New information on the species distribution available at the European level and recent studies demonstrating the dramatic consequences of climate and land cover changes on the range of the species, firmly underline the need of a revision of its conservation status.
Research article
In this paper, we present the frame of the existing knowledge on Dolomedes plantarius in Italy, based on literature data and on original records gathered in recent years. In light of our results and considering the role of Italian populations in the conservation of the species, we underline the need for long term monitoring programs, aiming to assess the status of the Italian populations and the need of further studies, aiming at deepening the knowledge about the distribution and the ecology of the Italian populations.
Material and Methods
We examined all available literature data referring to the presence of Dolomedes spiders in Italy. For the bibliographic survey, we referred to the reference list of the updated version of the Italian checklist of the Italian spiders (Pantini & Isaia 2017) .
Moreover, we checked for the presence of Dolomedes spiders in private and Museum collections in Italy, and we conducted a number of field activities in northern Italy (2014 Italy ( -2018 with the help of different contributors (see acknowledgments), with a special focus on the region of Piemonte. The individuals collected were examined and identified using a Leica M80 stereoscopic microscope (up to 60x magnification). Specimens are preserved in 75° ethanol and are stored in Marco Isaia's collection at the Department of Life Sciences and Systems Biology of the University of Torino.
Results
The distribution of Dolomedes plantarius in Italy is presented in Fig. 1 and detailed in Tab. 1. The bibliographic survey led us to record the occurrence of this species in Piemonte, Lombardia, Veneto, Emilia-Romagna, Toscana and Sardegna. A number of outdated references documenting the occurrence of this species in Lombardia (Pavesi 1873 (Pavesi , 1879 , Veneto (Contarini 1843) and Campania (Trani 1902) were considered doubtful due to the high degree of uncertainty of the identifications [the same criteria was adopted by Brignoli (1977) in a first outline of the Italian distribution of this species].
Our field activities led to the discovery of several new records in the rice-growing area of Piemonte (16 localities) and in the wetland of Punta Alberete (Emilia-Romagna). Most of the records fall within natural protected areas. 
Material

Discussion
Dolomedes plantarius is closely associated with lowland wetlands, a delicate habitat increasingly subjected to alteration mostly due to changes in the water regime, physical modification, eutrophication and pollution. Just like other wetland species, as a result of habitat degradation and loss (Davidson 2014) , populations of D. plantarius are facing a remarkable decline. This has prompted a number of conservation authorities and several European countries to consider D. plantarius threatened with extinction (see Milano et al. 2018) .
In relation to the progressive loss of its natural habitat, in 1983, D. plantarius was firstly reported in the IUCN Invertebrate Red Data Book as a species in need of conservation (Wells et al. 1983) . Some years later, based on similar arguments, Collins & Wells (1987) reported D. plan tarius among the threatened invertebrates in Europe, and proposed the species as a suitable candidate for inclusion in the Appendix II of the Bern Convention. The first official assessment of the conservation status of the species dates back to 1986, with the inclusion of D. plantarius in the Vulnerable category (IUCN Conservation Monitoring Center 1986). This status was maintained in the following updates of the Red List (Groombridge 1993; IUCN 1990; Wilcox 1988 Regardless of the outdated IUCN assessment, many European countries recognized the importance of the conservation of this spider and listed it on their Regional Red Lists. Currently, D. plantarius is cited in the Red List of the following European countries: Finland (Rassi et al. 2010 ), Norway (Henriksen & Hilmo 2015) , Great Britain (Harvey et al. 2017) , Flanders (Belgium, Maelfait et al. 1998) , Germany (Blick et al. 2016) , Austria (Carinthia; Komposch & Steinberger 1999), Czech Republic (Řezáč et al. 2015) , Slovenia (Gajdoš & Svatoň 2001) , and the region of the Carpathian Mountains (Gajdoš et al. 2014) .
Concerning Italy, D. plantarius is mentioned as Vul nerable on the List of the Threatened Invertebrates of the Italian Fauna (Groppali & Priano 1992) and in the regional legislation of Lombardia, where it is listed in the D.g.r. 8/773 24.07.2008 among invertebrates of regional interest (see Milano et al. 2018) .
In Italy, D. plantarius seems mostly distributed in the Northern district (Fig. 1) , namely in Piemonte (Leroy et al. 2013 ; this work), Lombardia (Vugdelić, 2006 in Leroy et al. 2013 , Veneto and Emilia-Romagna (this work). However, the species has been formerly reported in central and southern Italy (see Tab. 1 and Fig. 1 ). Data from Toscana (di Caporiacco 1936) and Sardegna (Kraus 1955) refer to plausible records dating back to the first half of XX century. These isolated localities represent the southernmost records for the species in Italy and figure among the southernmost in Europe.
In accordance with Brignoli (1977) and van Helsdingen (1993) Trani (1902) , is uncertain, being more likely based on specimens of D. fimbriatus. Similarly, records from the provinces of Pavia (Pavesi 1873) and Varese (Pavesi 1879) in Lombardia also need verification. However, the presence of the species in this region is validated by the records of Bonnet (1930) for Brianza and Vugdelić (2006) for the province of Varese. Similarly, data on the occurrence of D. plantarius in Veneto by Contarini (1843), were confirmed by the recent records of .
The Italian situation is particularly critical, due to the geographical isolation of the populations at the periphery of the range. Peripheral populations are often genetically and morphologically divergent from central populations, and are particularly important for the evolutionary future of the species (Lesica & Allendorf 1995) . In the case of D. plantarius, this frame is particularly dramatic in view of the predicted north shift of the species caused by climatic changes (Leroy et al. 2013) . Accordingly, species distribution models predict a sharp decrease of the current suitable range, with a remarkable loss in the South and the appearance of newly-suitable areas in the North. In consequence of that, the condition of the Italian populations appears particularly critical: the Alpine barriers blocking the species dispersion northward, will preclude the species from reaching future more suitable areas located North of the Alps. Therefore, the only available option for these peripheral populations will be the unlikely local adaptation to the new environmental conditions. Moreover, it seems likely that in the Italian northern districts, the progressive loss of wetlands resulting from agricultural exploitation have fragmented and jeopardized natural populations, which are now restricted to natural protected areas. This seems particularly remarkable in the provinces of Vercelli and Alessandria (Piemonte), where natural lowland wetlands are widely replaced by rice fields. Intensive agricultural use in these renowned ricegrowing areas, associated with changes in the hydrological regime and water pollution due to agricultural products, resulted in a severe alteration of the natural ecosystems, with dramatic consequences on the survival of populations of D. plantarius. Accordingly, it seems likely that most of the populations currently survive in unexploited protected wetlands, i.e. "Parco fluviale del Po tratto vercellese/alessandrino e Riserva Naturale del torrente Orba", S.I.C. Fontana Gigante and S.I.C. Palude di San Genuario. Despite additional studies which may further support this hypothesis, we argue that the preservation of the wetland habitat is crucial for the conservation of the species. It seems clear that, in lack of specific conservation measures and Therefore, if from one side we emphasize the importance of umbrella species in the preservation of D. planta rius in Italy, from the other we underline the need of a detailed understanding of the ecological requirements of this species in order to optimize conservation efforts. Moreover, we advocate specific monitoring of the Italian populations, aiming to assess their conservation status and to deepen the knowledge on the distribution in Italy of this species of elevated conservation concern. Original data Literature data Uncertain records (before 1930) 100 100 0 200 km N
